Introduction
The analysis of the heart rate turbulence (HRT) can be used to evaluate the risk of sudden cardiac death. For that purpose ectopic beats have to be classified. A method for automatic ectopic beat detection and classification based on a Support-Vector-Machine (SVM) was developed before. In this work an analysis similar to the HRT was carried out on the morphological features of the QRS complex and the T wave of the ECG following a ventricular premature contractions (VPC). A study of 56 subjects, suffering from a various number of ventricular premature contractions was conducted.
Methods
Signal processing of the ECG signals starts with linear filters in order to reduce noise and base line wander. Afterwards QRS complexes and T waves are detected and classified using the SVM. All VPCs are rechecked to make sure they are not artifacts. Synchronization between the information obtained from all ECG channels is also done to ensure robustness. Subsequently the morphological properties of the QRS complexes and T waves after a VPC are calculated and compared to the properties of the same waves before the VPC.
Results
The statistical analysis done on the morphological properties of the QRS complexes and T waves after a VPC shows that at least the first normal beat after a VPC has a significantly altered morphology. They both show reduced electrical energy. The QRS complexes tend to grow wider and to become spikier. The T waves tend to grow wider and to become flatter.
Conclusion
The morphology of the QRS complexes and T waves after a VPC is altered. This leads to the conclusion that the depolarization and repolarization processes in the ventricles are affected by a preceding VPC. This idea complements the findings of the HRT and postulates that a VPC affects also the cell physiology in the ventricles. The diagnostic value of these changes in morphology still has to be uncovered.
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